Photosensitized damage to calf thymus DNA by a hypocrellin derivative: mechanisms under aerobic and anaerobic conditions.
The di-cysteine substituted hypocrellin B (DCHB) derivative has been found to be a potential phototherapeutic agent and exhibit photosensitized damage to DNA. Electronic paramagnetic resonance (EPR) and spectrophotometry demonstrate that one-electron transfer from calf thymus DNA to triplet DCHB induces the generation of the reduced form of DCHB (DCHB*- radical), followed by the second electron transfer from DNA to DCHB*- or the disproportionation of DCHB*- to form the hydroquinone of DCHB (DCHBH2) in anaerobic conditions. This electron transfer process induces the direct damage to DNA in oxygen-free media and contributes partly to the damage of DNA in aerobic media. Superoxide radical and hydroxyl radical are formed with enhanced efficiencies while singlet oxygen is generated with a reduced efficiency from irradiation of DCHB and DNA solution under aerobic conditions as compared with the case in the absence of DNA. All of three reactive oxygen species play an evident role in the photosensitized damage to DNA in aerobic system in addition to the direct electron-transfer damage.